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 Polar Stratospheric
Clouds (PSC)
Some of our subjects of research: 
1. Atmosphere
Ozone destruction on PSC
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Net effect of PSC’s:
•Activation of the heterogeneous reactions (gas-solid)
•Release of molecular chlorine Cl2•Withdrawal of nitric acid –
 
inhibitor of chlorine oxides
►Transformation of harmless species into hazardous 
species
•Spring ⇒
 
Cl2
 
(hν)→ 2 Cl
Cl + O3
 
→ ClO + O2
What do we do in our lab? 
Study components of PSC: 
β−NAT: Nitric acid trihydrate
 Molecular crystal,  
H- bonding 
among ionic 
units:
NO3 -, 
H2 O·(H3 O+)·H2 O  
(diaquaoxonium 
H7 O3 +)
 Theoretical 
calculation with 
SIESTA method
NAT: 1071 cm-1 ν  1 (NO 3 
-) s-s
Other possible atmospheric species: 
HNO3 /HCl/H2 O clusters
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Some of our subjects of research: 
2. Astrophysical media



What do we do in our lab?
 We’ve found unusual gas/water
ice associations
One example: CO2 in CO2 /H2 O ices
IR spectra evolve with T between 80 K 
and 105 K (-190 º C and -170 º C 
approx.)
For ASW/CO2 samples the spectra lose 
the higher frequency part of the band 
upon heating. The new peak is shifted by 
3-4 cm-1
The CO2 band on crystalline ice is 
narrower and closer to that of  pure 
CO2 . It disappears completly upon 
heating
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2 different CO2 structures
Another example: CH4 in CH4 /H2 O ices
⇒
 
2 different 
CH4 structures!
►  Are these structures found in comets?
Rosetta orbiter and lander
►Are these structures found in 
comets? 
►  Could this study be useful for CO2 and CH4 sequestration?
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Don’t miss next year Clare Hall 
Spanish meeting!
Thank you for your attention
The Madrid Ice Group – MIG08
http://www.iem.cfmac.csic.es/departamentos/fismol/fmap/English.htm
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